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(57)Abstract: 

PURPOSE: To provide a modified cyclic olefin copolymer which has excellent elastic 
recovery, high compatibility with other resins and high adhesion. 

CONSTITUTION: The objective modified cyclic olefin copolymer is obtained by graft- 
copolymerizing a monomer having at least one unsaturated group with a cyclic olefin 
copolymer which contains the recurring units from an a - olefin and the recurring units from 
a cyclic olefin, and has a glass transition temperature (Tg) lower than 30*" C. 
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ffc^ ^/ ^/U. (Cn H5 ) Ni{OC (Cf> Hs ) CH=P (Ce Hs ) 2 } {P (C 
6 H5 ) 3 } . (Ce Hs ) N i {DC (Ce Hs ) C (SOs Na) =P (Cs Hs ) 2 } { P (C 

[0 0 3 6] ^<y'y^M\i^m(O^W^m}i\.-r:\t.^ 

T^-yixhy;^ ( h y :7^-/p>j^>tLy >r V) 

v^^aafX ( b y ^^/lx:;is^:7^ /N^v^r>i=,^ t:' 

>^ (>f y v-r ^{b t -y^^^/p) ^<=7'J^J>s^ ^<=7i>^J>^ 

>^^>?:x:-/>) (ry^W) /<=7^J"^ 

ryyu (1, 5-v'i5'a:^i>^<5'v^^» ^^yi^^^ 

(1. 5-->i?^:5^^;$'v?:Il>-) y-?^ v^r^ h^:7/v 

[0 0.3 7] m^. it^f^ (B) tuT(i. m^'^mit 
^ife (A) i:^f£;;LT-r^vi4om^JF^fiic-r5>fl:'g^ife 

:^ lSmcD^;i57C^ (dg-^ Ufc r ^ ^ ^ ib 
:^^hti:^it^mt\.xn^ TIG^ (V) fe^l/^i (VI) 



(V) 
(VI) 



^, ry— /i-^. T/i^^^/wry— /i^^xiir y — /i^ryu 
^/i^a^^^^-To Rii {1-7^ h^>^3i:=i/V7}f/V':7>< y 

[L»-Rn , [L2] (^^ThVffiScTM ~7<Z)S^. 
p\±l i^±<Dm^. q= (pXk) / (n-m) "Cfc 

[0 0 3 9] JiBa/W^ttSc7)e,i^M^ LTti. 

hy^V/^T^^-, sy^^/v-r^>', hD — n—y^ 

5: >'^, h y :3i^/u:7;^-p^.y >, h y :7cn:=^yi^:7;e-^ 
y ^ >, t/y zx^=:^)\^y ik-y-y ^ i^^o-^y ^.y ^ vip. 



(8) 



^m^5~ 2 7 13 5 6 



wi^coMri^mt L^xnn, ai, si, p, as, Sb 

Na, Ag, Cu, Br, I, l3^, M^<DM.i^mt 
ri^Mn. Fe, Co, N i' , Z n ^/J^^tf ^tl^o 

[0 0 4 0] z> -z" c^^^^ijt urii. 

^ / S ; Ki^^ 1 ~2 OCOT/Vm v':^^^ Lr>^ h=3r'> 
y — yV^^rv^St br^'^y 2, e-v?;**^/!^ 

i s o trVu^, n-r/f^/V-g, n-::^^^/^^, 

r /i-=¥/i-r y — /u^^ u < \±r y — /ur /u^/^s ^ 
p-fy/w^. 4-^5^ — 

y ->^^>'^:7^r::x/^S, 2, 6 — i/>^/l^:7^::^/VS, 
3, 5 yuS, 2, 4 -v^y 5^/1^^:11^ 

/l-S, 2, ^/l-:7:E.::^>rW£ ; gtiggrl --2 CCD 

3, 5 — v^^/l-^i-p :7 ^^i?' n p 

^/L-S, 3. 4, h-V^)'7)V^x2y^-,v^^ 
y/v:tt^y :^=^/\-m. 3. 5 { h y >^/^;^n >^ 
/u) y z^^/i-m : ^^^ViyJ^.l-tLXF, Cl, Br, 

y ^^yuv^y/u^, ^ y ^ ^/i-^yu ^ yL-S, i^y:^!^/^ 
/p^TMt^$n/ct><7?;6s^i-f ^,tv6o cr-e. r)v^)v 

(7)^(il-5(0|l^-e^-S:,^<h;65-C^^o (V) , (V 

I) '^<o\\L^m<o^x\^. M3. \A^mm^x^'h%^(Di}^ 

[0 0 4 1 ] (V) , (VI) ^O{b^i^C0^lT% 

(V) ^(D{\L'^m 

=rVyy::^—f\-m^v^)^^f\-ri^^:=^^j>^^ ^Vyy 
^nr^yi-ia?^ h y (n-:/f^/^) r:^^r^^>A. ^^h^y 
/uflK^ h y >^/ur ^--^e — r> A, ^ Vyy :^:=^)\^m 
Wt- Vy:^=f-^\^ry^^^ h.. Yyy ^^^^^^MW.^"^ 
fvV3 (n-:/^/u) Y=7y ^^^-fi-M 

^^yjjvv^) (n-y^^/u) r^^^^-^A, T'h^:^ 

oc— /ufiM^ h g > ^/u-r^ y — ^> A. t- v^y =i^=^/i^m 



^A, hyy=^^/i^mm:^>i^/^i^^'f-/i^y^/i^:t^^^ 
[0 0 4 2] T-b^=^^ (^>^:7/U;tc2-7::c — yu) M 

mmy" hyy'^/i-rzy^^^M.. "rhy^y^ {-<>d^y 
/u:tt2y :j^=:-ju) (y^ hy=^'^^i-ri^^^^M,) , 

"rhy^y^ {^>'^yju:;i-T^y=^=^/i^) mp^ (y^/vh 

y (n-:/5^/^) TV^::^'^^) ^ "xb^^X (-<>^^ 

>^^^^A, xb^^x (^:^i5'7yi^^u:7;n:=i/^) 
?g?v^y ^yi-v^:7^::iyV'r >'^:::^^7 A, "rhy^y^ 
^y/v-^irx^y ^:=.;u) ^ ^ 2^ . v-Vy^y^ 

{^z^'^y;\-:^^y =3:.^M ^flfeyf^yi'7':=^y 
"rVy^y^ (^>^:7/^x^cI:y:ll^/^') iigev^y^yu-r 

r=.y-r>A. 7^h^=^r>t. :7/U:^ :7 ;c r^/V) ^ 

y ;'^/^r-y-^A, ^rVy^y {-<:y^y;i^:^ 

^yi^ (p-:/o^T^y :=i^?A) . 

[00 4 3] 7"h7=^x {^:y^yjU:^xny ^ 
?^tfyi/— !>A, v^h^^-^ :7/V';^-u y'^::^ 

yi-) ^SS? (p-v-ry b-y v^-^A) , T^h^^x (-< 

iy^yjV:^x:iy:iL=.ju) mfk (N- y ^yv-t'* y v?r^ 
^) . "rVy^ys (-<>^^:7yu;^-ti p^m^/i-) fls^ (n 

inp^oinyu) mfk (O- v^ry-N-y ^yVfy v?::^'^? 

A) , {-<>^y/\^:^xjy zczzil;]^) mm (p 

-v-ry -N-y f^y^t-y v^::^*>A) , "rVy^y 

l^^y;U:txjyzxL=^;i-) MM (p - v-T y -N-^>i^ 
yVfy v^:^^7A) , (^>'i$':7/V^n:7ai:=^ 

yi^) fii^ h y y ^yi->^y^^:=^^A, "fVy^:^ (-O-^ 

:7rc:i^/i'/^;^7iNri.r> A, V y ^ {^:^^yju:t^y 
h y :7ai— yu?}^>^.:t:^'> A, ^h7=^x 
(3, 5-v^hy :7yV^oy^yL':7:i.r^yl^) IS^gfv^y^" 
/vr:=^y— ^^if:7yi-::^-n^^^ h y ^f-yur > 

[0 0 4 4] (VI) ^(Oit-^i^ 

hyy =r^^/i^m^y ^T^-^^^ T hyy ^^/^M 

mm, hyyz^^/i^mmh v^/i-. y- v^y r^^^^f^-m 

X {.^i>^^y )\^^zjy z^zz.}V) M^y =rL^'^:=~^ y- 



(9) 
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:K i-r^-^^ fX^^xiy :^z=~)V) )Vy :^X2 ^ :^ 

y )Virx2y W^^. T-Yy^y^ i^>^yju:t 

np^^-/ix) fiai^y5^»^7^s "rVy^y^ {^l^^y/u:;^ 
uya^=^jv) mM-f-V^J ^J^. "rVy^T^ {^>^yji^ 
:^n:7^— yu) {y- Yy y ^^/x^i^ji-y ^ ^) l^-^ > 

^ A 1 Q3-r 

m(oh(ox*:h^. ) ^ (VII) (oit^!^ti.x. 

A, h y y::^cr tvwr/i-^ hy^y^^f^yvr 
RI2 

1 -o ~iA 1 -on 

/ I 
R12 R12 

(R^M^^ (VII) tmzho:)^7T:i-. snm^m^Tr: 



{y- hyy =^=^ji^i^/\^y ^ ^yy( \^) ^yVy 

{^i^^ y j)y:ttiy zr,z=^;v) {y^ hyy 
T^ji^y ^ ^) , y Yyy^^:^x:im^^. ^^"^y 

[0 0 4 5] t.fz. (V) , (VI) ^i^^<7)^t:'^4^, m 
xfi*hy {-<i^^y/\-:t^yz^=-j\^)mm. hy (a, 
( h y y/i^;^P7<^/i-) :7^-/u) mm, h^jy 

[0 0 4 61 (c) r^'^x^^^Mr;\^^=^^Mt^^ 
b Lr(i. Tia-Jl^^ (VII) , (VIII) xt:± (ix) x* 

(VII) 

T/l^^: — a y K, ;^^yV'ryu5: — C2 y 
[0 0 4 7] 

[^bsl 



A 



/ 

I. 



Ki2 



(vifO 



R12 



[004 8] 
[{k4] 



(rx) 



R12 

(R*2(^^ (VII) tm\l^(0-k7nir^ ^tz. sfiM-^ 

<{i7-'4 0T*^So ) TvT^^^XSjSi^i&Um&^^^-r 
6^4^ryv=aeyi-r/u^ /=^-y->o (VII) - (IX) 
it'^^<D^X\ bv>co(i^^^3i^±cor/i-=^yV 

^>AX(lS^S7J^±or/i-^ y ^^i^y^-xrfc^o ::coh 
y ^ yy=^/ury^^^i>i^xti«'^^7j[^A±(75ry^^ y 

f£l4i^t#^Cl^;i5-C^5o (VIII) - (IX) 

[0 04 9] miiar/u^ y :5r-y->'CD§iiit^£i: LTfi. r 



^ M.it^^^^'mmmi,cmmi^x^^ . :zti^7i^tmm, 
mx.x:fs^..mzy\c^mmir^:^Wi. ®^m^mc^^- 

[0 0 5 0] :^mm:^i^y^:^^.^m^i^o:>mmizm\^^ 
^mm^. -Lia (A) Rxj' (B) (a)\ 
(B) (c) ^5>^^/^5^^-1-6t.(7:>r'^5. ^(7). 

(A) ^5^^: (B) ^5)^^0{^ffl^{4^til^^^tb 
(A) (B) f^'^(0\t (^/i-it;) : 

0 . 0 1-^1:100. 1:0. 5--l:10.tfi 

raSfl- 1 0 0—2 5 0t:<7)®Hi:i-6r ^/iW^U 



(10) 
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[0 0 5 1 1 ^fc. (C) ff^^CDi^m^i^. (A) 
1 ^McM Lii^ 0 -^2, 0 0 0 ^yi^. til-t, L < l± 5 
1 , 0 0 0 ^/l^. m^tim L<(il 0 — 500 ^/i-T'fe 

(c) f^^^m\^^^tm^^^^o:>\^±^m^^tt'- 
[0 0 5 2] mMf&^(ommmma^mm\^^£< . 

^[^r^gili$:ii:T{^fflLTt>ctV\ ^fc. (C) 

II. (A) fjc5^, (B) (A) /^fe^)-^ 

(B) f^'^to:)mm±f^^tmm^^xm\^^xhx\^\ 
mmn. hhfj>\:.^mm^^xhx<. m^^i^xmm 

[00 5 3] Kit:Mm^n'r^mm<omm&'^i'X. 
^y^-/_hfs (A) (^/nt) h^\^^\-tmn^/ 

(B) (^yu-it) ;^U-109. 

0 0-1 07<^/j;^r^25W* LV\ 
[00 5 4] m-^Z^i^^lr bT(;J. i^^tfi-^. ^?^M-^. 

M:k.it, h/umv, ^f^yi^ 

-O:?'^-, -^^i^^-. ^y'i^:y. ^^^:y^<Dmmmm, 

[00 5 5] m-a-^i+lcH m^^aSH- 100-2 
50t:. J^tC- 5 0 — 2 0 O'C^-r^:! t^5^ff^ L.l\ 

m-^B^^ftii^ 1 1 0B#^. ^/J;;iE:^f^;^m- 1 o 

0 K g / c m2 G . Ut. L < fi^JE— 50Kg/cm2G 
[0 0 5 6] ;2K^^(0^i4^t^;^i/:7^ 

[0 0 5 7 ] :^^fP:^/U/-K^-^<t LT. ;i:^6^Jtcti. m 

r y yi-?^. ^ ^ y /i-i^. a -cn^/^r y /vft 



[2. 2. 1 3 --^>^h-5-^V-2, 

y Kv-^^- t'i/:?' p [2. 2. 1] -^-y* 

h - 5 2 , 3 - ^Ji:3/\^7iii:^f^^(OT^^'^i>tf/\^ 

/y^/l-, l^-Y ^y v'i^/W'-^U^— h 

[0 0 5 8] ^m\\=^^-^i^\t^mt\^x\t.. m^^-t^ 

fi. ^y i/v^y^Ti^ y ^ry y u-— 

trcr^/l-i/y i/'v?/V:n— y-/V, t K P =^ v-T/l-^^/l- 
=^ru>'^^y yi- y hco^^y 

)\^. iyhy=i>'^(D^/R'(Ji^i!^})i^i^/^^:^y^/i^. ^ 
KiXX- t'-^i?^ n [2. 2. 1] ^T'h-S-^^-- 

/V, jn^/ Ki/^ — t:''>i^ o [2. 2. 1] 

h-5-^>'-2, 3 --:/;^7/u4<>'®^tD^y^u5v^^y 
-vv^/v-jn^T^yK r y >'^:=i/^:^'?^oc>-=ey;5^u^v?i/y 

■r-/^. r y /u-i/y vv^/t-^n— T^/u^ 2->f-/^r y/i-^ 

/U-. 3, 4-^:fK^fv'- 1 -z/t'V, 3, 4-^3K:^i/ 
-3-y ^/V- 1 -r^v' V, 3. 4-^7j<^->-l — t 
^T-V. 3, 4-:3i7K=^v'- 3-;?<^y^— 1 — ^V-T^ 
5, 6 — :i^7K^->- 1 — ^^-t:/, ydzz^/V^y^ xi^ 

bco*r*ti, ^^y i^v^yi-y ^ ^ y ^yc/c^/i-r 
[0 0 5 9] y^=^\^:y%m\Limh\.X^ 

U>', m — y f^yU^^ U- V, p — y ^/W:^^ U V, m — 

zn^/i^x^u-^, p — ^^/i-x=f- 1-:/, o — y >^t=i 
/v^5^U'>'^ m — y 7^0 p— -fy:/n3 

[0 0 6 0] Mm^\^m\\^^mt\^x\t. ^i-y^>^ 
m-r^z.tr^x^^. mi^^iat. t'z=./v k y y h^v^ 



(11) 
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hiirv'^h^v") v'^V. t:"::=^7U;^ ^/L-i^^ h=^i/iy^ 
ji::^/^-:/^ h ^ V- ^ ^17^"^* ^ ^ 

[0 0 6 1 ] 

^m^m^ML^XO. 0 1 -4 0«S%, #tCO. 0 5-- 
[0 0 6 2] h^«^^1#(ca^J:<^T^.tt?-iJ:6 

^Jto^fflS(*. ^ft-g-m^i^ LT 0 . 0l«l:%i^±. 
#|C0. 0 3—1 

[0 0 6 3] h^m'^co:;^^<t UT. ^mt^xz. 
(t. (a) ^:t^^u:7^>'m#^S^f^^^if^?^t-^i^ 

2 0 ot:(c-cgc+5^'-iS*P«ia#-r6:frfe. (b) 
mz^^W^^%^^^\i^^x. 1 3 0 — 3 5 0^(;)®ffl 
T2 0^i?/j^b3 O^^-FbI. $f^L<(i4 0#/J>b5 5>r«^^ 

[0 0 6 4] :$:^^co^ttSgtfe:^l/:7^ ^-^^m-g^f*: 
ti. ^^:7 b^«'g^#afls:o^>fe-a;6^ 0. 0 1-30 
i^tco. 0 5— 1 5Mfi:%T$?5^i:;i^^^L 
±15^^:7 M:;&5 0. 0 1 «]^%*^S-Ctif&(7)^^ 

^^'Mz.ft^:Lht^^^ . 3 omi:%^a;t5^S^^6^ 

[0 0 6 5] -^tL. i^mn<o^\^wi^:^y^y ^i^ik^m 
^mt. 1 3 s'cot^:* y ly^xM'^x^ti.mm^is. 

[rj];6^0. 02 — 20dl/g. 0 . 0 5—10 

0 2 d 1 /g^^r-^b^ t^g;6<^L<{g:T-r^:i^A^ 
2 0 d 1 X'g^^x.^^J^?f^i42:i5^L<^< /c^^ 

[0 0 6 6] :^^?^(7>^t^li4^;*-i-:7^:x3^^m'^{;^ 



[0 0 6 7] 

/Co 

[0 0 6 8] (^^1/ 2~//U'4f/u^^>'i:^/:> 

— ^^(TIBA) 2 3 ^: y -^t/u, — ^ A 

3 8^^^n^/^, -rh^ (-O^' :7yl^x^D 

fli^r^y ^»^-i.6 o-^-r ^ a^yu^-to)[i#t-An. 

^ffi2. 4 y h/v (2-//l-7i^yu^V^ UT 1 6^ 
M ^M^fc. 8 OT^Jc^raivrc^. :x.=f-v>5^H;dS8 

1 1 05>^^i5^tT=^<fo^c. ^fc;:j^T^. :^y-^- 
^^^1 5 y 5/ hyvoy I?'/ — yi-^-tc^ALX/Ky ^— 

\^y^>'^^m^W (a 1) ^^fc. ^;|^^e-u:7^ 

^m^^*: (a 1) t?)Ii5l^fi2. 9 3KgT*feofco 
f^iifiS 46Kg/gZr r^3bof-o 
[0 0 6 9] nhtlfz.m^^l^^ ^ ^-Ik^n.-^Vf (a 
1) Oit?^tt(iTlSOii"5 r-feofCo *3c-NMRcD3 0 
P pm{i-ifi(cmn6^=?-i/^^{-^'^< t**— <!: /y^7}^/^' 
^^>-£05Z^U^6^ic»^5^u>'^cS<5< M'—'^COl^h 3 
2. 5 p pmji-i£{::3^tl.5//l-^/^-t-><7D 7{$:<7:>7« 

ii:7. 7^/u%r*feo/co 1 3 5t;i7)x;^ y ^^4^-eaiJ£ 
\^timm^m. \ti. 20di/g. :^mm^m\z. 

r:K#:f}f-/Uy^^ >'^^h$a/^><:/n>'l 1-EA^^ffi 
rtl4mm, :g:^4 0mm, J?^0. 1 mmCOM>JS>i' 

(Tg) i^mct^^\ TgfiOrT'^ofCo PJ^i^S 
^ LT^';^- — ^ — X^iiMALC/GPC 1 SOC^ffl 
1, 2, 4- h y ^ ayu-<vi^>-^g^, 1 3 5t: 
T% ^y ::i^5^L-:/^^-emfi^l^5^T-fiMw. i^^I^i^^^ 

^SMn, (Mw/Mn) ^r^J^Ab/c ^ :l -5 . 

MwtiS 8, lOO.MnCiSO, 400. Mw/Mn 
= 1. 9 1T-^o/Co ^<'—^ly^^\^^—\±M7iy])-'X 

COD s etc J: or 1 or/^^co^^ailigr*. - sot:— 

1 5 OX;c^:>«iiirffl/^ (Tm) ^$il^L/c^C>5>. Tm 

(17 2 1: (r/n- Kv^t^— ^) t:Tfcoyco 

[0 0 7 0] ^tc, JbfE#%0*IT*^pDixyt^t^;^i^:7.r 



(12) 
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S-^f^ (a 1) 5 0 g ^ h/^:n>'5 0 Om nc^^^-tJ: 
fco MTk-^l-'-f (5g/l 

0 0ml) :S.t>'v^:^ ^ /Wn— K(D h/V^:/?^i^ 
(0. 5g/'50ml) $r^^(C?STLfco 2B#rp1/^)^ft 

^^^^m-^i^s 1 . 5 g ^^#fCo ^t^i^fc:^i4^«^^' 

:7>r V^^fi'&f^c^ 190t:, lOOkg/cm^T'S 

J?^ 1 0 0 M m(7:>:7^/Ui.^t#fCo ^ 
ix/j^b:^^ 5 0 mm, 4^ 1 5 mmO^^>i-$:^ HJ LT 

m^m^^r^fii^tz.^ ^^^^ i t^^-To 
10 0 7 1] 

[0 0 7 21 ite^^j 

ot:, 10 0k ^/ ova^'Tcz^w^Wf'^T^x^^ n:^ i 

0 0 /imCOP^-r/UA^^fc,, r^X/i^^:!:^ 5 0 mm, 

1 5mmCD|^.|^>t^^<9mL.ri^14aiJ^<^tf/j:ofc„ ^ 

1 tc^i-o 

[0 0 7 3] #JSg<^a[i^llTfScDj: 9(;itf?:co;rco 

1 3 sx:<D^io y xct^T-^y^L/co 



ir— V ^ y y ^Wi^^^-X ^ I S-K7 1 1 3 t::tt^ortT?'^ 
h V ^T J I S - K 7 1 1 3 fC^^fo T^f ?tC 

v^vy^m^^^x } I S-K7 1 1 z\zM-DX'iif^ 

y^-h^yy^m\^\ 5l5ii^ffi6 2mmX5^r% rfiem 
m, ^^>'>^r^5 0mm (Lo) CO^^it^l5 0%# 

(Li) ^PJSb. TfB^(cJ:i9 5^d6fc. 
^i^lHim^ (%) = [1- { (Li-Lo) /Lo} ] X 
10 0 

ta-g-^^i:, 19 0^, 3. 0 k g/cm2r*l Of^^JE* 
1 0mm/5i^r*tf/^V^. ^*S1 cm^fcOO:^?^^^o 
[0 0 7 4] 

[^1] 
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[0 0 7 51 ^1^:7^ i^m^m^i^n. Wi^mmi^. m<^:> 

mm<Dt0}^] ^±mm\.fcx^ic^ :^^m<Dmi±m^ mmt(omm^. m^mt<Di^mmcmthx\^^^^ 



